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(54) SWITCHING UNIT FOR PULSE-POWER GENERATION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a switch unit for a pulse- 
power generation that will not break by application of an 
overvoltage to a semiconductor switch, even if variations occur in 
a plurality of properties of the semiconductor switch and variation 
in the turn-on timing, having no need for conducting insulation 
between drive circuits, and having a simple and easy structure for 
manufacturing. 

SOLUTION: A plurality of capacitors 23 are connected in parallel 
with a DC power source, a series circuit, consisting of flat 
semiconductor switches 25 and primary side conductors 24 is 
connected in shunt with each of the capacitors, and each primary 
side conductor is magnetically connected to each of a plurality of 
magnetic cores 25. Also there is mounted one string of a 
secondary side conductor 27, that is magnetically connected to 
each of the magnetic cores. Rows of the magnetic cores and the 
flat semiconductor switches are disposed in parallel, the cylindrical 
primary-side conductor 24 is mounted at the center opening of the 
row of the magnetic cores, and the secondary-side conductor 27 is 
inserted in linear fashion into the row of the magnetic cores. 
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* NOTICES * 

JPO and NCI PI axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] At least 1 of the magnetic-core train which has arranged two or more magnetic cores in the said 
alignment train, At least 1 of the Taira form solid state switch train which has arranged two or more Taira form 
solid state switches in the said alignment train is established in parallel mutually. Arrange a pressure plate to the 
both ends of said Taira form solid state switch train, respectively, and a Taira form solid state switch train is 
held through an elastic member among these pressure plates. The primary side which consists of cylinders of 
the electrical conducting material which penetrates each main opening of two or more magnetic cores of said 
magnetic-core train the end of a conductor It connects with one main electrode of each Taira form solid state 
switch through the 1 st electrode member which extends in the array direction and the direction which intersects 
perpendicularly. The primary side which penetrates main opening of each of said magnetic core the other end of 
a conductor It connects with one terminal of a capacitor through the 1 st [ said ] electrode member and the 2nd 
electrode member which extends in parallel, respectively in the array direction and the direction which 
intersects perpendicularly. The other end of each capacitor is connected to the main electrode of another side of 
each Taira form solid state switch. It constitutes so that the node of each capacitor and the main electrode of 
another side of a Taira form solid state switch may be connected common to the other-end child of DC power 
supply, while connecting said 2nd electrode member common to one terminal of DC power supply, the 
secondary which consisted of one conductor which penetrates linearly main opening of two or more magnetic 
cores of said magnetic-core train — the switching equipment for pulse power generating characterized by having 
prepared the conductor and preparing two or more drive circuits which drive each of two or more of said Taira 
form solid state switches, respectively. 

[Claim 2] The 1 st [ which has the magnetic core of the same number, respectively ], and 2nd magnetic-core 
trains, and the Taira form solid state switch train of one train which has a Taira form solid state switch equal to 
the number of all magnetic cores are arranged side by side in parallel mutually. While arranging in this Taira 
form solid state switch train so that a sequential Taira form solid state switch may serve as reverse sense, a 
sequential Taira form solid state switch is connected to a conductor by turns a primary the magnetic core of said 
1st and 2nd magnetic-core trains side. Main opening of said 1st magnetic-core train is penetrated for a 
conductor in the shape of a straight line from the 1 st direction, said secondary — Switching equipment for pulse 
power generating according to claim 1 characterized by constituting main opening of said 2nd magnetic-core 
train from one conductor penetrated from the 2nd direction opposite to the 1 st direction after being bent in the 
shape of about U characters. 

[Claim 3] The 1st electrode member which connects the end of a conductor to one corresponding main 
electrode of a Taira form solid state switch the primary side which penetrates main opening of each magnetic 
core of said 1st magnetic-core train Switching equipment for pulse power generating according to claim 2 
characterized by constituting in one the 1st electrode member which connects the end of a conductor to one 
corresponding main electrode of a solid state switch the primary side which penetrates main opening of the 
magnetic core to which said 2nd magnetic-core train corresponds. 

[Claim 4] Switching equipment for pulse power generating given in any of claims 2 or 3 characterized by 
having seen said 1 st and 2nd magnetic-core trains in the array direction, and having arranged them so that a 
magnetic core may lap partially they are. 

[Claim 5] Arrange mutually 1 of said magnetic-core train train, and 1 of said Taira form solid state switch train 
train side by side in parallel, and it sets in this Taira form solid state switch train, while arranging a sequential 
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Taira form solid state switch in the same direction — between sequential Taira form solid state switches — 
insulating separation — carrying out — said secondary — the switching equipment for pulse power generating 
according to claim 1 characterized by constituting a conductor from a conductor of the shape of a straight line 
which penetrates main opening of said magnetic-core train. 

[Claim 6] Arrange mutually the 1 st and 2nd magnetic-core trains and the 1 st and 2nd Taira form solid state 
switch trains side by side in parallel, and it sets in the 1st Taira form solid state switch train. While arranging a 
sequential Taira form solid state switch in the same direction, carry out insulating separation of between 
sequential Taira form solid state switches, and it sets in the 2nd Taira form solid state switch train. Insulating 
separation of between the sequential Taira-both type solid state switches which arrange a sequential Taira form 
solid state switch in the direction opposite to the array direction of the Taira form solid state switch in said 1st 
Taira form solid state switch train is carried out. Main opening of said 1 st magnetic-core train is penetrated for a 
conductor in the shape of a straight line from the 1 st direction, said secondary — Switching equipment for pulse 
power generating according to claim 1 characterized by having been bent in the shape of about U characters, 
and constituting main opening of said 2nd magnetic-core train from one conductor penetrated in the shape of a 
straight line from the 2nd direction opposite to the 1st direction. 

[Claim 7] Switching equipment for pulse power generating given in any of claims 1 -6 characterized by having 
made said Taira form solid state switch into the electrostatic-induction thyristor, and making said drive circuit 
into a gate drive circuit they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technique in which invention belongs] This invention relates to the solid state switch equipment for 

generating the pulse power of a high- voltage high current. 

[0002] 

[Description of the Prior Art] For example, in order to generate the plasma, it starts steeply, and it is necessary 
to generate the pulse with very narrow width of face of the high current of thousands A, and to make it 
discharge by the high voltage of about tenkV to hundreds of kV. Drawing 1 shows the conceptual diagram of 
such a discharge circuit. After usually charging to the high voltage E0 of DC power supply P over the time 
amount of ms order by the current control component which do not illustrate the capacitor C which constitute 
the electrostatic capacity which be an energy are recording component, switch-on of the switching element SW 
which perform ultra high-speed switching operation be carry out, and it be constitute so that the high voltage 
may be impress and may be make to discharge in the discharge section H through a conductor with a very low 
inductance (for L to show the inductance). 

[0003] Although the thyratron which is a kind of the thermionic tube which can operate by the high voltage and 
the high current as a ultra high-speed switching element SW has generally been used conventionally, there is a 
problem which is described below. 

(1) Actuation on a high repeat frequency cannot be performed. 

(2) There is a malfunction by mistake ignition. 

(3) A life is short, a maintenance is troublesome and cost increases. 

(4) A heating circuit and the Gascon trawl are required and a configuration is complicated. 

(5) There is a jitter especially at the time of switching-on, and dependability of operation is missing. 
[0004] On the other hand, the solid state switch is developed with power electronics, and the thing in which 
high-speed switching is possible is appearing by the high voltage and the high current in recent years. The 
electrostatic-induction thyristor (usually called SI thyristor) attracts attention as a solid state switch for pulse 
power especially. However, since transposing such a SI thyristor to the thyratron which is the conventional 
switch directly runs short of withstand voltage greatly, he connects many SI thyristors S-l - S-n to a serial, and 
is trying to share a circuit electrical potential difference, as shown in drawing 2 . 

[0005] Since it is necessary to make DC power supply P into the high voltage in the conventional switching 
circuit for pulse power generating, to become large-scale, as mentioned above, and to make Capacitor C into the 
thing of high pressure-proofing, there are the following problems in the solid state switch which connected 
many SI thyristors S-l - S-n to the serial while the large-sized and expensive thing was needed. 
[0006] There is imbalance of the assignment electrical potential difference by dispersion in the property of a 
solid state switch, especially the leakage current at the time of electrical-potential-difference impression OFF, 
and component sorting for doubling the property of many solid state switches as much as possible is needed. 
However, for imbalance adjustment, since there is a limitation also in this component sorting, as shown in 
drawing 2 , the balancer resistance R-l - R-n have been connected to each thyristor S-l - S-n, and juxtaposition. 
It is necessary to pass an about 10 times [ of the leakage current which flows a thyristor S-l - S-n ] big current, 
and big loss occurs in this balancer resistance R-l - R-n by resistance, and there is a problem to which 
effectiveness falls in them. Moreover, there is also a processing problem of the heat generated in the balancer 
resistance R-l - R-n. Furthermore, the imbalance of a transient- voltage assignment is also mentioned as a big 
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trouble at the time of the turn-on by the variation in the airraid stray capacity of each thyristor. 
[0007] If dispersion is in the trigger timing of many thyristors S-l - S-n, since an excessive electrical potential 
difference will be impressed to the thyristor which was in the turn-on and this will be destroyed, it is necessary 
to make the trigger timing of many thyristors S-l - S-n correctly in agreement. However, it is very difficult to 
make the trigger timing of many thyristors S-l - S-n correctly in agreement. Similarly, when one thyristor 
carries out a turn-on by malfunction, an overvoltage is impressed to other thyristors and there is a problem of 
destroying this. 

[0008] As shown in drawing 2 , the gate drive circuit D-l - D-n which drive a thyristor S-l - S-n are prepared 
for every thyristor, but since many thyristors share the high voltage and the potentials of these gate drive 
circuits D-l - D-n differ greatly, it is necessary to insulate mutually the power source and gate driving signal of 
each gate drive circuit. The withstand voltage in this case amounts also to dozens of kV, and it poses a big 
problem also in respect of dependability of operation while circuitry becomes very complicated. 
[0009] For the ** reason by which the high voltage of dozens of kV is impressed also to the thyristor S-l 
connected to the serial - S-n, between device parts, such as a chassis, is considered as an oil-immersed 
insulation, or in addition to a great device being needed, it is difficult to perform a perfect insulation and a 
problem is in dependability of operation too. 

[0010] this invention person etc. has already proposed the switching circuit for pulse power generating which 
the various faults of the switching circuit which has arranged to the serial many conventional solid state 
switches mentioned above are canceled or mitigated, an excessive electrical potential difference does not need 
to be impressed to a solid state switch even if there is dispersion in a solid state switch or dispersion is in trigger 
timing, therefore does not need to break, and does not moreover need to perform an advanced insulation 
between drive circuits. 

[001 1] this switching circuit for pulse power should connect two or more capacitors to common DC power 
supply and juxtaposition, and should pass a conductor the primary side magnetically combined with each of two 
or more magnetic cores by each of these capacitors, and juxtaposition — two or more secondarys which 
connected the solid state switch, respectively and were magnetically combined with each of two or more of said 
magnetic cores — a conductor is connected to a serial so that the induced voltage generated in each magnetic 
core may be added. 

[0012] In such a switching circuit for pulse power generating, since the electrical potential difference which 
shares the high voltage is not impressed to each solid state switch, even if dispersion is in the property of a solid 
state switch, a problem which a solid state switch destroys does not arise. Moreover, since the same electrical 
potential difference is impressed to all solid state switches, the high voltage is not impressed between drive 
circuits, therefore it is not necessary to insulate mutually between the power source of a drive circuit, and a 
signal, and all drive circuits can be operated with the same DC power supply and the same driving signal. 
Furthermore, since neither DC power supply nor a capacitor also needs the thing of the high voltage compared 
with the former, it is not necessary to use the thing of a special configuration, DC power supply and the 
capacitor which can usually come to hand easily can be used, and cost can also be reduced. 
[0013] 

[Problem(s) to be Solved by the Invention] such a switching circuit for pulse power generating — setting — a 
primary side — a conductor and a secondary — it becomes important when how it lets a conductor pass to main 
opening of a magnetic core manufactures actual switching equipment, especially — a secondary — the stray 
inductance by the conductor is made as small as possible, and it is made suitable for actuation by the RF — 
being alike — a secondary — how a conductor is arranged poses a problem. While constituting in a compact as 
the whole switching equipment for pulse power generating furthermore, it is necessary to make it a manufacture 
process also become easy. 

[0014] therefore — while the purpose of this invention arranges efficiently two or more magnetic cores, solid 
state switches, and capacitors in the switching equipment for pulse power generating which has circuitry which 
was mentioned above — a primary side — a conductor and a secondary — by arranging a conductor 
appropriately, it is suitable for high frequency operation, can constitute in a compact, and is going to offer 
switching equipment for pulse power generating with which a manufacture process moreover also becomes 
easy. 
[0015] 
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[Means for Solving the Problem] The switching equipment for pulse power generating by this invention At least 
1 of the magnetic-core train which has arranged two or more magnetic cores in the said alignment train, At least 
1 of the Taira form solid state switch train which has arranged two or more Taira form solid state switches in 
the said alignment train is established in parallel mutually. Arrange a pressure plate to the both ends of said 
Taira form solid state switch train, respectively, and a Taira form solid state switch train is held through the 
elastic member for giving suitable contact pressure among these pressure plates. The primary side which 
consists of cylinders of the electrical conducting material which penetrates each main opening of two or more 
magnetic cores of said magnetic-core train the end of a conductor It connects with one main electrode of each 
Taira form solid state switch through the 1 st electrode member which extends in the array direction and the 
direction which intersects perpendicularly. The primary side which penetrates main opening of each of said 
magnetic core the other end of a conductor It connects with one terminal of a capacitor through the 1 st [ said ] 
electrode member and the 2nd electrode member which extends in parallel, respectively in the array direction 
and the direction which intersects perpendicularly. The other end of each capacitor is connected to the main 
electrode of another side of each Taira form solid state switch. It constitutes so that the node of each capacitor 
and the main electrode of another side of a Taira form solid state switch may be connected common to the 
other-end child of DC power supply, while connecting said 2nd electrode member common to one terminal of 
DC power supply, the secondary which consisted of one conductor which penetrates linearly main opening of 
two or more magnetic cores of said magnetic-core train — it is characterized by having prepared the conductor 
and preparing two or more drive circuits which drive each of two or more of said Taira form solid state 
switches, respectively. 

[0016] In the suitable example of the switching equipment for pulse power generating by this invention The 1st 
which has the magnetic core of the same number, respectively, and the magnetic-core train of the 2nd two train, 
Arrange mutually in parallel the Taira form solid state switch train of one train which has a Taira form solid 
state switch equal to the number of all magnetic cores side by side, and it sets in this Taira form solid state 
switch train. While arranging so that a sequential Taira form solid state switch may serve as reverse sense, a 
sequential Taira form solid state switch is connected to a conductor by turns a primary the magnetic core of said 
1 st and 2nd magnetic-core trains side, said secondary — after penetrating main opening of said 1st magnetic- 
core train in the shape of a straight line from the 1st direction and bending a conductor in the shape of about U 
characters, main opening of said 2nd magnetic-core train consists of one conductor penetrated from the 2nd 
direction opposite to the 1st direction. The 1st electrode member which connects the end of a conductor to one 
corresponding main electrode of a Taira form solid state switch in such an example the primary side which 
penetrates main opening of each magnetic core of said 1 st magnetic-core train It is suitable to constitute in one 
the 1 st electrode member which connects the end of a conductor to one corresponding main electrode of a solid 
state switch the primary side which penetrates main opening of the magnetic core to which said 2nd magnetic- 
core train corresponds. Thus, in the example which established the 1st and 2nd magnetic-core trains, these 
[ 1st ] and the 2nd magnetic-core train can be seen in the array direction, and can be made still compacter by 
arranging so that a magnetic core may lap partially. 

[0017] In other examples of the switching equipment for pulse power generating by this invention Arrange 
mutually 1 of said magnetic-core train train, and 1 of said Taira form solid state switch train train side by side in 
parallel, and it sets in this Taira form solid state switch train, while arranging a sequential Taira form solid state 
switch in the same direction — between sequential Taira form solid state switches — insulating separation — 
carrying out — said secondary — a conductor consists of one conductor of the shape of a straight line which 
penetrates main opening of said magnetic-core train. 

[0018] In the example of further others of the switching equipment for pulse power generating by this invention 
Arrange mutually the 1st and 2nd magnetic-core trains and the 1st and 2nd Taira form solid state switch trains 
side by side in parallel, and it sets in the 1st Taira form solid state switch train. While arranging a sequential 
Taira form solid state switch in the same direction, carry out insulating separation of between sequential Taira 
form solid state switches, and it sets in the 2nd Taira form solid state switch train. Insulating separation of 
between the sequential Taira-both type solid state switches which arrange a sequential Taira form solid state 
switch in the direction opposite to the array direction of the Taira form solid state switch in said 1 st Taira form 
solid state switch train is carried out. said secondary — main opening of said 1 st magnetic-core train is 
penetrated for a conductor in the shape of a straight line from the 1st direction, it is bent in the shape of about U 
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characters, and main opening of said 2nd magnetic-core train consists of one conductor penetrated in the shape 
of a straight line from the 2nd direction opposite to the 1 st direction. 

[0019] Furthermore, in this invention, it is suitable to make said Taira form solid state switch into an 
electrostatic-induction thyristor, and especially to make said drive circuit into a gate drive circuit. In this case, 
since the potential of each gate drive circuit becomes the same, it becomes unnecessary to insulate these 
mutually and allowances will arise to arrangement of these gates drive circuit, and while being able to attain 
miniaturization also by this, simplification of a manufacture process can be attained. 
[0020] 

[Embodiment of the Invention] Drawing 3 is the circuit diagram showing the fundamental circuitry of the 
switching equipment for pulse power generating by this invention. Two or more capacitors 12-1 - 12-n are 
connected to juxtaposition, and the series circuit of a conductor 14-1 - 14-n is connected to DC power supply 1 1 
at each of these capacitors, and juxtaposition a solid state switch 13-1 - 13-n, and a primary side. A conductor 
14-1 - 14-n are magnetically combined with each of two or more magnetic cores 15-1 - 15-n the each primary 
side, two or more secondarys magnetically combined with each of the magnetic core 15-1 of further these 
plurality - 15-n — a conductor 16-1 - 16-n are mutually connected and prepared in a serial, these secondarys — 
the both ends of the series circuit of a conductor 16-1 - 16-n are connected to the discharge section 17. 
Moreover, as for two or more solid state switches 13-1 - 13-n, turning on and off is controlled by the drive 
circuit 18-1 - 18-n. 

[0021] Actuation of the switching equipment for pulse power generating by such this invention is explained 
below. First, coincidence is charged comparatively slowly by the current control function in which two or more 
capacitors 12-1 - 12-n are not illustrated from DC power supply 1 1 by making all the solid state switches 12-1 - 

12- n into an OFF state. If the electrical potential difference of DC power supply 1 1 is now set to E, the terminal 
voltage of each capacitor 12-1 - 12-n will also be charged to E. If desired output voltage is set to E0, the 
electrical potential difference E of these DC power supply 1 1 has dropped to that 1/n, so that it may mention 
later. 

[0022] Next, the drive circuit 18-1 - 18-n are driven to coincidence, the turn-on of a solid state switch 13-1 - the 

13- n is carried out to coincidence, and each charge of a capacitor 12-1 - 12-n is made to discharge through each 
of a conductor 14-1 - 14-n a primary side, thus, the discharge current which flows a conductor 14-1 - 14-n a 
primary side — a secondary — induction of the secondary electrical potential difference is carried out to each of 
a conductor 16-1 - 16-n. now and a primary side — a conductor 14-1 - 14-n, and a secondary — in order to make 
small the stray inductance by the conductor 16-1 - 16-n, these conductors shall be wound once around the 
magnetic core in this case, a primary side — a conductor 14-1 - 14-n, and a secondary — the winding ratio 
between a conductor 16-1 - 16-n — 1 — becoming — these secondarys — induction of the electrical potential 
difference E equal to the electrical potential difference of DC power supply 1 1 is carried out to each of a 
conductor 16-1 - 16-n. moreover, these secondarys — since it connects with the serial so that the electrical 
potential difference by which boils a conductor 16-1 - 16-n, respectively, and induction is carried out may be 
added — these secondarys — the high voltage of a request of nxE=E0 will appear in the both ends of the series 
circuit of a conductor 16-1 - 16-n. 

[0023] It seems that dispersion is in the property of a solid state switch 13-1 - 13-n, and too much high voltage 
is not impressed to a solid state switch, therefore it does not destroy in the switching equipment for pulse power 
generating by such this invention even if it does not become a turn-on at coincidence. Moreover, since the same 
electrical potential difference is impressed to all the solid state switches 13-1 - 13-n, the high voltage is not 
impressed to the drive circuit 18-1-1 8-n, therefore it is not necessary to insulate mutually the power source and 
driving signal of these drive circuits. Furthermore, DC power supply 1 1 do not need to generate the high 
voltage, and a capacitor 12-1 - 12-n do not need to use the thing of the high voltage, either. Thus, although it 
becomes more complicated [ circuitry itself] a little than the conventional switching circuit for pulse power 
generating shown in drawing 1 , since it moreover is not necessary to make not each component into the thing 
of high pressure-proofing, and to perform a special insulation, the configuration as the whole becomes very easy 
and cost will also reduce it. 

[0024] Drawing 4 is the circuit diagram showing the circuitry of one example of the switching equipment for 
pulse power generating by this invention in n= 10. A current-limiting resistor 22 is connected to DC power 
supply 21 and a serial, and ten capacitors 23-1 to 23-10 are connected to the series circuit of these DC power 
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supplies and a current- limiting resistor, and juxtaposition. One terminal of these capacitors 23-1 to 23-10 is 
connected to the anode of the Taira form electrostatic-induction thyristor 25-1 to 25-10 through each of a 
conductor 24-1 to 24-10 by the Taira form (press pack form) solid state switch and this example a primary side, 
and the cathode of these thyristors is connected to the other-end child of a capacitor 23-1 to 23-10. One ****** 
of each of a conductor 24-1 to 24-10 is wound around the magnetic core 26-1 to 26-10 the primary side, 
furthermore - two or more magnetic cores 26-1 to 26-10 — a secondary — one conductor 27 which acts as a 
conductor is connected to a serial, and the both ends of through and this conductor are connected to the 
discharge section 28. Moreover, between each cathodes and gates of two or more thyristors 25-1 to 25-10, the 
gate drive circuit 29-1 to 29-10 is connected, respectively. 

[0025] Since actuation of the switching circuit for pulse power generating of this example is the same as 
actuation of the basic circuit shown in drawing 3 mentioned above, the detailed explanation is omitted. In this 
example, since DC power supply 21 will also be set to several kV if withstand voltage of the solid state switch 
to be used is set to several kV, it becomes possible to output the high voltage of dozens of kV to the discharge 
section 28. Since an advanced insulation like oil immersed of DC power supply 21 which is unnecessary as for 
a several kV thing, then what also has the good and special components which will be used if it is a power 
source of this level is also unnecessary, it can consider as an easy and cheap thing. Furthermore, the capacitor 

23- 1 to 23-10 and the thyristor 25-1 to 25-10 have also been the things of pressure-proofing of about several kV 
enough, and can be made small and cheap. And since the cathode of all the thyristors 25-1 to 25-10 serves as 
this potential, the high voltage is not impressed among gate drive circuit 29-1 -29-10, and it is not necessary to 
insulate these mutually. 

[0026] The front view in which drawing 5 -9 show the 1st example of the switching equipment for pulse power 
generating by this invention, and drawing 5 shows the configuration of the whole, the side elevation in which 
drawing 6 is the same and showing the part in a cross section, and drawing 7 are the same, and the top view of 
the one unit, the perspective view in which drawing 8 shows arrangement of a magnetic-core train and a solid 
state switch train, and drawing 9 are the side elevations showing a part of magnetic-core train of two trains. In 
this example, five magnetic cores are divided into the 1st and 2nd magnetic-core trains 51 and 52 in which each 
arranged ten magnetic cores 26-1 to 26-10 in the said alignment, and these [ 1st ] and the 2nd magnetic-core 
train are mutually arranged to juxtaposition. 

[0027] Moreover, the Taira form thyristor train 53 which arranged ten Taira form thyristors 25-1 to 25-10 in the 
said alignment is arranged in parallel with the 1st and 2nd magnetic-core trains 51 and 52. In this Taira form 
thyristor train 53, while changing that sense by turns and arranging it so that sequential anodes and cathodes of 
a Taira form thyristor may be connected, a sequential Taira form solid state switch is connected to a conductor 
by turns a primary the magnetic core of the 1st and 2nd magnetic-core trains 51 and 52 side. Moreover, between 
sequential Taira form thyristors, the laminating of the electric conduction plate for wiring a request is carried 
out. Namely, the laminating of the anode of the 1st Taira form thyristor 25-1 and the anode of the 10th Taira 
form thyristor 25-10 is carried out through the 1st electrode member 55-1. The laminating of the cathode of this 
10th Taira form thyristor 25-10 and the cathode of the 2nd Taira form thyristor 25-2 is carried out through the 
2nd electrode member 57-2. The anode of this 2nd Taira form thyristor 25-2, The laminating of the anode of the 
9th Taira form thyristor 25-9 is carried out through the 1st electrode member 55-2, like the following, the 
laminating of the anodes of a sequential Taira form thyristor is carried out through the 1st electrode member, 
and the laminating of the cathodes is carried out through the 2nd electrode member. In addition, the cathode of 
the 1st Taira form thyristor 25-1 is connected to the 2nd electrode member 57-1, and the cathode of the 6th 
lower Taira form thyristor 25-6 is connected to the 2nd electrode member 57-6. 

[0028] In this example, although a capacitor 23-1 to 23-10 is formed, these capacitors are arranged in 1 or two 
or more trains, and although this capacitor train is arranged in parallel with the 1st and 2nd magnetic-core trains 
51 and 52 and the thyristor train 53, it omits by drawing 5 -9. In this invention, it is not necessary to necessarily 
arrange these capacitors to seriate, they can be arranged so that it may distribute around the thyristor train 53, 
and they can also improve a space factor. 

[0029] Although drawing 9 mainly shows the parts of a magnetic core 26-2, 26-3, 26-8, and 26-9, a conductor 

24- 2, 24-3, 24-8, and 24-9 are formed with the conductive cylinder the primary side which penetrates main 
opening of these magnetic cores and extends, respectively. As shown also in drawing 8 , the primary side 
prepared in main opening of a magnetic core 26-2 here The end of a conductor 24-2 (a drawing lower limit), 
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The primary side prepared in main opening of the adjoining magnetic core 26-9 with the other end (a drawing 
upper limit) of a conductor 24-9 It is connected common to the 1st electrode member 55-2 inserted between the 
anode of the 2nd Taira form thyristor 25-2, and the anode of the 9th Taira form thyristor 25-9. The primary side 
similarly prepared in main opening of a magnetic core 26-3 The end of a conductor 24-3 (a drawing lower 
limit), It connects with the other end (a drawing upper limit) of a conductor 24-8 common to the 1 st electrode 
member 55-3 inserted between the anode of the 3rd Taira form thyristor 25-3, and the anode of the 8th Taira 
form thyristor 25-8 the primary side prepared in main opening of the adjoining magnetic core 26-8. Moreover, 
the primary side prepared in main opening of a magnetic core 26-2, the other end (a drawing upper limit) of a 
conductor 24-2 is connected with the conductive member 56-2, and the end (a drawing lower limit) of a 
conductor 24-9 is connected with the conductive member 56-9 the primary side prepared in main opening of the 
adjoining magnetic core 26-9. 

[0030] As shown in drawing 4 and 8, the 1st electrode member 55-1 to 55-5 is the Taira form thyristor 25-1, 25- 
10; 25-2, and 25-9, respectively.; — It is inserted between the anodes of 25-5 and 25-6. Moreover, the 
conductive member 56-1 to 56-10 is connected to one terminal of a capacitor 23-1 to 23-10, respectively, and 
the other-end child of these capacitors is connected to the cathode of the Taira form thyristor 25-1 to 25-10, 
respectively. Furthermore, as shown in drawing 6 , the gate of the Taira form thyristor 25-1 to 25-10 is 
connected to the gate drive circuit 29-1 to 29-10, respectively. Moreover, a conductive member 56-1 is arranged 
at the same level as the 2nd electrode member 57-1, a conductive member 56-2 and 56-10 are arranged at the 
same level as the 2nd electrode member 57-2, and a conductive member and the 2nd electrode member are 
arranged like the following at the same level. 

[0031] As shown in drawing 6 , the 1st and 2nd magnetic-core trains 51 and 52 As it is supported by the 1st 
electrode member 55-1 to 55-5 and conductive member 56-1 to 56-10 and is shown in drawing 8 main opening 
where the 1 st magnetic-core train 5 1 aligned mutually is penetrated — as ~ a secondary — a conductor 27 inserts 
in linearly — having — further — this secondary — a conductor After coming out of main opening of the 
magnetic core 26-5 of the lowest layer, it is turned up in the shape of about U characters, and it is arranged so 
that main opening where the 2nd magnetic-core train 52 aligned mutually may be penetrated linearly, therefore 
— this example — a secondary — the both ends of a conductor will be taken out from the same equipment side. 
[0032] Moreover, the Taira form thyristor train 53 is inserted between the up disk 61 and the lower disk 62, and 
these disks are connected by two shafts 63-1 and 63-2. In this example, in order to make it predetermined 
contact pressure join the Taira form thyristor train 53 at homogeneity, a disk spring 64 is inserted between the 
lower limit of a Taira form thyristor train, and the lower disk 62, and a ball 66 is inserted between the 
attachment components 65 and the up disks 61 which were prepared in the upper limit of a Taira form thyristor 
train. 

[0033] Drawing 10 -12 show the configuration of the 2nd example of the switching equipment for pulse power 
generating by this invention, and attached and showed the same sign to the same part as the 1st example 
mentioned above. Five magnetic cores 26-1 to 26-5 are arranged in the said alignment, one magnetic-core train 
51 is constituted, five Taira form thyristors 25-1 to 25-5 are arranged in the said alignment, and one Taira form 
thyristor train 53 consists of these examples. Moreover, four capacitor trains 54-1 to 54-4 are arranged around 
the Taira form thyristor train 53. These magnetic-cores train 51, the Taira form thyristor train 53, and the 
capacitor train 54-1 to 54-4 are arranged in parallel mutually. 

[0034] main opening where the magnetic-core train 5 1 aligned mutually — one secondary — the conductor 27 is 
inserted in linearly. Moreover, the conductor 24-1 to 24-5 is inserted in main opening of each magnetic core 26- 
1 to 26-5 the primary side which consists of a conductive cylinder through an insulating ring. Each upper limit 
of a conductor 24-1 to 24-5 is connected to the anode of each thyristor 25-1 to 25-5 through the 1st electrode 
member 55-1 to 55-5 these primary sides. The other end is connected to one terminal of each capacitor 23-1 to 
23-5 (each capacitor consists of parallel connection of four capacitors) through a conductive member 56-1 to 
56-5. The other-end child of these capacitors connects with the cathode of a Taira form thyristor through the 
2nd electrode member 57-1 to 57-5. As clearly shown in drawing 10 , the sequential Taira form thyristor 25-1 to 
25-5 is arranged to the same direction, and insulating separation of between these is carried out with the 
insulating spacer 58-1 to 58-4. 

[0035] The Taira form thyristor train 53 is pinched between the up disk 61 and the lower disk 62, and these 
disks are connected by two shafts 63-1 and 63-2. However, in this example, between the upper limit of the Taira 
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form thyristor train 53, and the up disk 61 , the insulating washer 67 and the swivel washer 68 are inserted, and 
the insulating washer 69 and the elastic member 70 are inserted between the lower limit of the Taira form 
thyristor train 53, and the lower disk 62. 

[0036] it mentioned above — as — this example — a secondary — since the conductor 27 is arranged so that one 
magnetic-core train 51 may be penetrated, the both ends are taken out from the both sides of equipment, 
moreover — the 1st example — this secondary — although the conductor 27 was turned up in the shape of U 
character, since one magnetic-core train 151 is only penetrated in the shape of a straight line in this example — a 
secondary ~ processing of a conductor becomes easy. 

[0037] This invention is not limited only to the example mentioned above, and many modification and 
deformation are possible for it. For example, although the electrostatic-induction thyristor suitable for switching 
the high voltage and a high current as a solid state switch at high speed was used in the example mentioned 
above, solid state switches, such as a thyristor of other formats and a transistor, can also be used, moreover, the 
unit equipped with a capacitor, a solid state switch, and a magnetic core in the example mentioned above — ten 
pieces ~ or although five pieces were prepared, the number can be set as arbitration in consideration of an 
electrical potential difference, a required output high voltage, etc. of DC power supply. However, when 
establishing two or more magnetic-core trains like the 1st example, considering as even pieces is suitable for the 
number of a magnetic core, furthermore, 2 sets of sense of the Taira form thyristor of these Taira type thyristor 
train becomes opposite using the magnetic-core train of an example and Taira form thyristor train which were 
shown in drawing 10 -11 — as — juxtaposition — arranging — a U character-like secondary — it can also let a 
conductor pass one by one in two magnetic-core trains. 

[0038] As mentioned above, since the high voltage is not impressed to the circuit by the side of primary in the 
switching equipment for pulse power generating by this invention, the insulation between a primary side circuit 
and a component does not need to become easy, and it is not necessary to adopt special insulating means, such 
as oil immersed, moreover — although the high voltage is impressed to the circuit of a secondary — this example 
— like — two or more secondarys — one insulated conductor 27 which bears a conductor easily at the available 
high voltage — with, since it constitutes, a problem does not arise at all. furthermore — such — a secondary — 
since a conductor is constituted from one conductor 27, a stray inductance can be made into min and a high- 
frequency property can be improved. Furthermore, since a magnetic-core train, a solid state switch train, and a 
capacitor train are arranged in parallel mutually, the configuration of the whole equipment becomes simple, and 
a space factor also becomes good and it becomes still easier [ manufacture ]. 
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* NOTICES * 

JPO and NCZPZ axe not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 3] 



http ://www4 . ipdl . ncipi . go . j p/cgi -bin/tran_web_cgi_ej j e 



12/5/2005 



JP ,2002-044965 A [DRAWINGS] 



Page 2 of 5 



14-1 




[Drawing 4] 

24-1 




[Drawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 2/5/2005 



JP,2002-044965,A [DRAWINGS] 



Page 3 of 5 




[Drawing 9] 



26-9 25-2 



24-2 



56-2 




56-9 

26-8 25-3 



24-3 25-8 



24-8 24-9 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 12/5/2005 



JP,2002-044965 A [DRAWINGS] 



Page 4 of 5 



63-1 63-2 




[Drawing 7 ] 
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[0 0 2 5] %M<DJWxnj]ft£M*4 vf-WtflM 
gCkV£&5fctt>SragP2 8lCf!c+kV©iS®E£ffi;*rr 

sziii^igi:^^ sm«^2 m&kv©*,©^ 
iz*i<D\i4m& < , * fetfiA u ©<}; e> ^les©*^^ 

P>IC, 3>f>*2 3-l~2 3-l 0W-f'J^*2 
5-1-25-1 0 *$fck VSgtDi&ffiOfe^T'JS »J , 

f^ij^ 2 5-1—2 5-1 0<Dil\>— HilllSfii: 
^oTVN^CDT*, >?f-h|g|fiia^2 9-1-2 9-1 0 

[0026] @5~9kiU #m}lZ&2>JVl'X®timi 
v'f-Wm.oM 1 <D$8feM*:7s<t*>V>-Z. S 5 li, 
-g-co^O^^-riEBS, 06tt|Bi^<^©-«P& 
Wt'^t«B la 7 ttia U < * © l any h 

m-?mwm* 091*2 ?i]©^=i r?u©-^ fe^-rffli 

®ET-*>S. *^jT*tt 1 0101^37 2 6-1-26 
-10&, ^-ti-^tV^So^^riT^I^'t^ClS^Jb 
fe^ 1 <fctfff£ 2 ©^=IT?!1 5 1 «fct>* 5 2 tC^t^ 
ZL*ie>3S 1 fe«J:tJ : m2©l^aT^J5:2V^^Cllfe?lKIBS 

[00 2 7] im<D¥mV>( VX*2 5-1-2 

5-10 &EPbtt£fi&!IL£:¥HHM U 5 3 &, 
ft 1 *J:tf* 2 «37?1J 5 1 «fct>* 5 2 fc¥*TlC@B 



g 

¥J£iM 'J **©7>' - KH±fiJ:Of* V- Kf^±rtfl& 

W*®WNIM(W'fv^fc ffSifc<I:tf!g2©$£S,:3 
7JU5 1 fc<fctf 5 2 ©^37© 1 &$J^{fclc£SfCg£ 

i»r-5„ mxo^mv-j v^z comics mM© 

«l©sFftHMy:**2 5-l©7./-K£, $10© 

**2 5-1 0<OAV-Kfci62©spJ|^-f 'J** 2 5 10 

- 2©*V- Kfc3WR20>mWBStf5 7 - 2 fcfl-LTSt 
jfStk £©*2©¥«HMyx*2 5-2©7y-K 
fc. Jg9©?KHM' U**2 5-9©7^-Kfc#Kl 
©m«l*5 5-2£;ftLTfftI;*n, JiCFH*£fC, JflB 
^®spt^-^ y * * ©7 - KH±#M 1 ©ttfISP** & 

a- LT«ui£*u * v - kh±jwis 2 ©m*i§m b 

1 ©* y- ki*» 2 ©mnapw 57-1 icgs^s *u - 

#TfflU©ll 6 ©JfftHM y * * 2 5 - 6 ©'* V - M43£ 
2©®f§gP#5 7 - 6KgggS$*lTVN£>. 20 
[0028] jfcWcfcWttt. 3>f^t2 3-l~2 
3-10 fcBtf&tf. i*l6©=i>T>*tt 

Mfc*©^J{clS?iJ U z.©n > -r^-y-^J&m l £ <fc tffl 
2©l8^D7?<J5 l£«fctf52i3J;tf-yM'yx*#153 
iiWtcfBg-rs^ E5~9T-{i#BS-t-S„ #f§WC 

fcwtii, '^©^-ry-tmift-f L,*#H*fciiwr 
•£>j&iittfc<> *-f yx##i5 3©MHJc£$rrs«fce> 

[0029] 0914, ±fcb«372 6-2 1 26 
-3, 2 6-8, 2 e-gwgP^&SVrt^T'&Stf. 30 
34%e>©^=iT©^^P5:^iibT®Si-S l#ffiO 
a£fls;2 4-2, 24-3. 24-8, 24-9 14, -£4X 

-^ ^ ^l^m'f^©^ii^T♦^$^lTv^So zizit-. eisjc*. 

art «fc e> tC, ^etn 726-2 ©if ;CfjBPlCigW <b*ifc 

ir^ffl!^^2 4-2©-ffi dg®T«Tag) 

■5^=17 2 6-9 ©tf /MUniCigtt e>4%fe 1 ftflOtf* 

2 4-9©ftfe^ (0ST*14±28) ill*, «2©W1M 
U**2 5-2©7>'-Ki:fS9©WyH'yx# 2 5 

- 9 (DTJ - Kfc©IS»Crt# Snfem 1 ©SUSP** 5 5 
-2lC^iiJC^$nTfey, |ft)t£&CflS^Ui72 6-3 40 

©ii*&«pk:rw- e>nfc i «cflp»# 24-3 ©-3S m 

ffiT-ttT38) g^-r-5^37 2 6-8©tt»^P 

fcisit i 2 4-8 ©fleas (Ej®T*i4_t 
ag) £ii, is3©sp^->f y^*2 5-3©ry-Kfc 

8 ©¥7£1M 'J ^ * 2 5 - 8 ©7 y — Kfc©WK:^Mf 

s ntcrn i ©m^sw 55-3 ic^icstss;* v » 

-5. *fc, «»372 6-2©*/MBPC«W&nfel 
&flO>g#: 2 4-2 ©ftfiag (BfiSrett±HD li^mSPtt 5 
6-2tCSttSatlTfe»J, g!^tS^372 6-9© 
^MBPKltt*^ Wife 1 2 4-9 ©-3S (SH 50 
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t*&t3§d ttmaw 56-9 tc^$ nr us. 

[0 0 3 0] H4 33,^^8 lC^-tie>tC, fU©®H&5 
#5 5-1-5 5-514, -£*t-WP7§J1M 'J**2 5 
-1, 25-10 : 25-2, 2 5-9 ; —2 5-5, 
2 5-6©7V — KWCrt#34VCV*S. ^^S5 
#5 6-1—5 6-1 014, ^4x-? ? 4x=l>7 ; >-9-2 3- 

i~2 3-i o©-*©5s?tcg^$tiTfcy, nne> 

2 5-1 — 2 5-1 0©*V-K»CS3ttSftTV**.. 3 

e>ic E6tc^-r<te)tc, w>fu^2 5-i~2 

5-1 0(D>f- Mi. ^tl^ftty- h^&I§B&2 9-1 
-2 9-1 OlCg§$£*VT^-&. #SSP#5 6- 

1 I4fl 2 ©®f§gp# 5 7—1 tl^tJ UK;i/fcgHa^tu 

«ttSUW56-2il5 6-1 0li$2©m*IgW*5 7- 

2fcHCi/'<;wcffilta*u «tpbwc ^rnasM^m 
[0031] i^6tc^-rj:e>tc, mife«ty c H2©^ 

37?'J5 lfc«fct>*5 2(4, $l©m^SP*t5 5- 1 — 5 
5-5tWlW56-l~5 6-1 OtC«fcoT&$£ 

n-cfey, 08»c^-t«fce>tc, $i©®^=i7?ij5 1© 

Si ilcflOTSfifeif'i'bMn 5:Kii-r S <fc e> ic 2 ^ffi!^^ 

2 7*«B»«KH«aan. a&ici©2»cflw»tt. * 

TM©^^ 7 2 6-5 ©^MMP & ffifc^:, Stf 
*ttC#f»JiBS*U $2 ©58^37^1 5 2©SVHC^!I$ 

i^tjw^^yiKstisziiiicj&s. 

[0 0 3 2] W*>f 'J X^?'J5 3 ±gPR« 

6 1 SSJctrFSBRffie 2©r^Cgt^ Zl4xe>©P3®5: 2 
#©S/-Vv7 h 6 3 - 1 fe«fct>*6 3 - 2T*^S-TSo *M 
TH4, ^-9--f y X # JIJ 5 3 lCffij£©JSfefr#i£-K:in 

fc-s «t e> ic-rsfc«b(c, ^-y--f y ^^^j©T3gi:Tgp 
6 2 i:©r^{-iijnii4fe 6 4 zftm u swe*^ y ^> 

*^©J3SCt»*fc«J«W*6 5 i:_hSi5R=K6 l i:©r^ 
icii^-;i/6 6^if-r-5. 

[0 0 3 3] 01 0—1 2t4, ^B^lCfcS^bXm^J 

fg^fflx-f >y ^M©$ 2 ©3HfeM©flbft&9*-*- %>©*? 
fey, ±3* L l ©HiSMi: HSkoa^KiJiHI 
S#WT^L/fc. *MT*{4, 5^i©^372 6- 1- 
2 6 - 5 &N>i>WfCS^!ILT 1 #©®^C=I7?!|5 l 
fiS;U 5I©¥WJX^2 5-1~ 2 

wicsE^obT 1 2fc©¥^-y--Y y ^ ^ j'j 5 3 *.m&-t 

^f-^ ip^-y->f tjf^j 53©^ ytc 4*© =» >-r>* 

^J5 4-l — 5 4-4 SrlBfifS. Z:*ve>S^37?U5 
1, 5p^-9--f iJ^^^J5 3fe«fctJ : =l>-?y9-? , J54-l 
— 54-4 &SV^JCWK:^«J-rS. 

[0034] «£fc37?05 1 ©Smc^JSnfef^ 
PIC14, 1 *© 2«{«H!M* 2 7 *<ilDiigWlC}f jftgftTV* 
#flB»=l7 2 6-l~2 6-5©*iMBPK: 



(7) 



11 



24-l~24-5jtftfSI£ft-rvv5o ^ftS) l&ffiO^ 
&24-1— 24- 5<D*4Veft©±3g£3S 1 <Z>WM$ 
#55-1-5 5-5 Sr^UT-en^n®-9"-f U X * 2 
5-1-25-5 (D7V- KfCgSBU «!3g&2£®Sft# 
56-1 — 56-5 Sr^-LT^-n^non >-r 2 3 

-1—2 3-5 (m^etuDzi y^y-v-mm®^ >^ 

U ' tl ^ =l :/^>+*<Z>fliGfr©S&?-tt& 2 ©a^gw* 5 
7-1 — 57-5 VX^J&VJ U * * ©* V- KIC 

U;**2 5-1— 2 5-5&|ig£|fiJgl323'UU ^*l<b 
0>fS£8iejSSU'<— * 5 8 - 1 — 5 8 - 4 lC«fc oT$fe^ 

[0 0 3 5] U**W5 3fcLtgflR®6 1 fc<fc 

t>Tg|SP3 ; R6 2CDigjC*lSfS*l,Tj3y, ZL*l6<Z>P3«li 
2*©t/-y^ h 6 3 - 1 &£XfS 3 - 2T*j^S$tvT^ 
5. fc£U ##JT*tt¥?£-!M U^^?iJ5 3<Z)J^h± 
giSB=S6 1 fc©|TOCH*8S9'5;$/-V 6 7-fe«fcl5^<«/ 

9 y 6 8 avtff s *u me&4 >J X * #1 5 3 ©TSS 
^tspr* 6 2 £©R3tc«$&iio ^ s/'V 6 9 te^mm. 20 

[0 0 3 6] ±Mbfc<fc-MC *03T'li2^>cM#»2 7 

* fc, H 1 <D2mWT-\*Z<» 2 2 7 5: U 
^RtCtffUiiUfcjW. #fimUofflWft375»Il 5 1 

[0 0 3 7] #^m;U^Lfc^WC(D*Pg^£:riS 

ag+r-f U x * £ JB v Wti%&&rt<i U x # ^ h 5 
feiO^ny^tSi-'y h&i<Hg£fete5<@^tt 

£>lc, 01 0-1 nc^L£IIS6M©^='7#!£«fctJ t 

U U^02^ffl!^E{*$:2o©^3T^C)iIB^lca 
[0 0 3 8] ±j&Lfc£$lZ*milZ£?>SV\'7sWjjft 

&«ttfcv^ 2^{RS©liI^ct±liimE^PPiPSn 50 
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#M©.fce>lC^©2&^#£^{CA#^ 
fatal *OMW 2 7 T'^fe-f SOT*, ^S-f 9 > 

[0®©fSPifcS&f9f] 

m 1 ] 5 h □ y v ^t^\*;i/xs#3§£js;* 

>f y^[IlS&©^£5^?-[I]i&0T*&5. 

[05] I^t5<-ta>iE®E(T«>S„ 
[06] |^D<-€-®MffiBIT*$>So 
[07] HC<*<Z>¥®0T*&5„ 
[08] HC<^-(D±<*:<D^5:*«0MtC^-r$«S0T- 

[09] |^li<^<D^CnT3WJ(D^I5^^ : S:-^5: 
®T®fc LT^-rW®0T'S>-5„ 
[010] *ftmiz&Z>;V\'7M±>&&J%?*-4 vf-WM. 

[01 1] |^U<^-(^®0T-fe5. 
[012] mV< J £<Dl^>V>= 1 —y bnWf&Zmirfflffi 
0T*feSo 
[fl»©«W] 

11 Wmffim. 1 2-1-1 2-n 

13-l~13-n^#^-yf, 14-1-14 
-n 1^M#*K 1 5-1-1 5-n ^=17. 

1 6-1-1 6-n 27£<Hflig{k 17 tm%k 

1 8-1 — 1 8-n S81ilHlS&> 2 1 ttSKfl^. 

2 2 PSS!Eig}5t 2 3-1-23-1 0 

-9-. 24-1 — 24-1 0 l&fflO^tffc 2 5-1 
— 25-10 -y-^fUX^. 26-1 — 26-1 0 
^7. 2 7 2?>C^^ 2 8 tmSk 2 9 

-1—2 9 -10 bmmm$&. 51, 52 ^ 

^,nTR 5 3 -tM , y:**#J, 5 4-1 — 54- 
4 ^y^isWk 55-1—5 5-5 Hicd®S 
gPtt. 5 6-1-5 6-1 0 #mgPW, 5 7-1 
-57-10 ff52©«MI* 58-1-58-4 
!>\ 6 1 ±gPR«. 6 2 TSRffi> 
6 3-1 — 6 3-3 >>-V7K 6 4 IDU*feu 
6 5 ^K- 9" 6 6 6 7 

•V, 6 SX'fOL'OyS/V, 6 9 *6#«7yS<"*\ 



(10) #§§2 0 0 2- 44 9 65 

F£-A(##) 5H790 BB03 BB08 CC01 DD06 EA13 
RK07 

5J050 AA02 AA32 AA49 CC01 DD12 



